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Synthesis of multiple 
drought indicators...  

What do we want to 
predict? 
 

• For decision-makers, 
      the most relevant variable 
      (e.g., reservoir inflow) 
 
• As a general tool, drought 
      indicators on multiple time- 
      scales 

Drought Monitoring 

Drought Prediction 



Synthesis of multiple 
drought indicators...  

What do we want to 
predict? 
 

• For decision-makers, 
      the most relevant variable 
      (e.g., reservoir inflow) 
 
• As a general tool, drought 
      indicators on multiple time- 
      scales 

Drought Monitoring 

Drought Prediction 

SPI-6 



Meteorological Drought Prediction 

Based on the standardized precipitation index (SPI) evaluated 
for 3, 6, 9 and 12 months 
 
• Establish baseline probabilities given the inherent persistence 
     characteristics of the drought indicators 
 
• Examine where AMIP-style and coupled models (CFSv1) exhibit 
     predictive skill which exceeds the baseline 
 
• Incorporate the IRI multi-model ensemble (7 models) PRCP 
     forecasts into web-based drought prediction tool.  Additional 
     analysis and prediction tools have been developed. 
 

 



Inherent persistence of drought 
indicators 

SPI3(t) 

SPI3(t+1) 

To establish baseline persistence, scramble 
observed data to generate synthetic time series 
with no serial correlation and compute AC: 
 
• Ignore seasonality of monthly PRCP 
 

• Include seasonality 
 

• Take median value of AC  from 100 time series  
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Include Seasonality 
California California 

SPI3 
 
 
 
 
SPI6 
 
 
 
 
SPI12 
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Inherent persistence of drought 
indicators 

Useful Predictive 
Information: 
 
Number of consecutive 
Months with AC > 0.6 

	

SPI-12 

Lyon et al. 2011, JAMC (in revision) 



	 	

Inherent persistence of drought 
indicators 

“Optimal” Persistence 

Lyon et al. 2011, JAMC (in revision) 



DIVISION 2 
SPI9 = -2.31 
MAY 2011 
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DIVISION 2 
Optimal Persistence 

Unconditional SPI9 Forecasts 

-2.31                0 

X 

Inherent persistence of drought 
indicators 

End of September: 
Pr(SPI-9 ≥ 0) < 0.05 



GCM Skill SPI-6  AMIP Simulations (Correlation with Observed) 

0 lead seasonal forecasts  SON (obs) + DJF (model) [CCM3.6, ECHAM4.5, ECHAM5; M=72 ] 

1982-2009 

Quan et al. 2011, JAMC (in review) 



GCM Skill SPI-6  AMIP Simulations (Correlation - Baseline) 

0 lead seasonal forecasts  Example: SON (obs) + DJF (model) 

Quan et al. 2011, JAMC (in review) 



 Skill SPI-6  CFSv1 Forecasts (Correlation with Obs) 

0 lead seasonal forecasts  Example: SON (obs) + DJF (model) 

Quan et al. 2011, JAMC (in review) 



 Skill SPI-6  CFSv1 Forecasts (Correlation - Baseline) 

0 lead seasonal forecasts  Example: SON (obs) + DJF (model) 

Quan et al. 2011, JAMC (in review) 



Web-Based Analysis and Prediction Tools – IRI MME Forecasts 

Pr(SPI6 < -1.5) 
End of Nov 2011 



Web-Based Analysis and Prediction Tools – IRI MME Forecasts 

SPI-6 FCST 
End of Dec 2011 



Web-Based Analysis and Prediction Tools – IRI MME Forecasts 
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Web-Based Analysis and Prediction Tools – IRI MME Forecasts 
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Graphic: L. Addams (2004) 

The Yaqui Water System in Northwest Mexico 



Yaqui System: Prediction of Cumulative  

Inflow in Oct-Sept. from March Value 

Data courtesy of José Louis Minjares  


